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Field induced suppression of charge density wave in GdNiC2
Kamil K. Kolincio, Karolina Go´rnicka, Micha l J. Winiarski, Judyta Strychalska - Nowak, Tomasz Klimczuk
Faculty of Applied Physics and Mathematics, Gdansk University of Technology, Narutowicza 11/12, 80-233 Gdansk, Poland
We report the specific heat, magnetic, magnetotransport and galvanomagnetic properties of poly-
crystalline GdNiC2. In the intermediate temperature region above TN = 20 K, we observe large
negative magnetoresistance due to Zeeman splitting of the electronic bands and partial destruction
of a charge density wave ground state. Our magnetoresistance and Hall measurements show that
at low temperatures a magnetic field induced transformation from antiferromagnetic order to a
metamagnetic phase results in the partial suppression of the CDW.
PACS numbers: 71.45.Lr, 75.47.De, 72.15.Gd
I. INTRODUCTION
The interest in quasi-low dimensional materials lies
in their unconventional physical properties. Low di-
mensionality often results in anisotropy of thermoelec-
tric and transport properties or electronic instabilities
such as charge or spin density waves (CDW and SDW,
respectively)1–3. The coupling between CDW, magnetic
field and magnetic order is a long standing area of in-
terest. In particular, the application of external mag-
netic field leads to a rich variety of phenomena such as:
suppression of CDW due to the Zeeman splitting of the
electronic bands4, enhancement of the CDW5 or field
induced CDW condensation6–8. Since the discovery of
the coexistence of CDW and antiferromagnetic order in
metallic Cr9,10, the extensive efforts have been issued for
understanding of the coupling between CDW and mag-
netism, however the number of compounds exhibiting
both Peierls instability and magnetic ordering is limited.
In fact, the case of chromium still engages great interest
of researchers11–13. Recently, much attention has been
devoted to the two families of intermetallic materials:
M5Ir4Si10, where M = (Er, Yb, Dy, Ho, Y and Tm)
14–19
and RNiC2, where R = (Sm, Tb, Nd and Gd)
20–22, in
which the emergence of CDW and magnetic ordering has
been observed. The study of physical properties of these
compounds opens a wide road to explore the interplay
between both phenomena.
GdNiC2 belongs to the group of ternary RNiC2 com-
pounds, forming in the orthorhombic CeNiC2-type struc-
ture with a space group of Amm2 23–25. In this system,
magnetic order originates entirely from the 4f electrons
of rare-earth elements, while Ni atoms have been found
to carry no magnetic moments26,27. For R = Sm, the
magnetic ground state is ferromagnetic (FM), while com-
pounds with R = (Gd, Tb and Nd) show antiferromag-
netic (AF) character26,28,29. The anomalous temperature
dependence of electrical resistivity and lattice constants
of RNiC2
30 have been identified as genuine Peierls transi-
tions associated with partial nesting of the Fermi surface
(FS) built of warped sheets perpendicular to a axis31,32.
This charge density wave instability, associated with dis-
tortion of Ni atoms33, is accompanied with opening of an
electronic gap and condensation of a certain portion of
electronic carriers34.
GdNiC2 shows a CDW transition with Peierls tem-
perature TP = 205 K. Initially, the FS nesting occurs
with slightly incommensurate wavevector q =
[
1
2 ; η; 0
]
,
which evolves into a doubly commensurate value of q =[
1
2 ;
1
2 ; 0
]
22. A recent X-Ray diffuse scattering study of
the satellite reflections22 has shown that, in contrast to
SmNiC2, the CDW in GdNiC2 survives the transition to
a magnetically ordered (AF) state at TN = 20 K. Owing
to the rich phase diagram of GdNiC2
35, it becomes in-
teresting to study the CDW response to the application
of external magnetic field and the evolution of magnetic
order. Here we report the magnetoresistance, Hall ef-
fect, magnetization and specific heat measurements and
discuss the destructive influence of magnetic field and
magnetic transitions on the CDW in GdNiC2.
II. EXPERIMENTAL
A polycrystalline sample of GdNiC2 was synthesized
by arc-melting stoichiometric amounts of elemental pre-
cursors (from Alfa Aesar): gadolinium (99.9%), nickel
(99.999%) and carbon (99.997%). Melting took place in
a water-cooled copper hearth, under an ultra-high pu-
rity argon atmosphere. A zirconium button was used as
an oxygen getter. To homogenize the specimen, the ob-
tained sample was remelted four times. The arc-melted
button was wrapped in tantalum foil, placed in an evacu-
ated quartz tube and annealed at 900◦C for 10 days and
quickly cooled down by water-ice quenching.
Magnetization measurements were carried out using
the AC Susceptibility Option (ACMS) of a Quantum De-
sign Physical Properties Measurement System (PPMS).
A piece of the sample was fixed in a standard polyethy-
lene straw holder.
Thin slices of the sample for transport and Hall effect
measurements were cut with wire saw and polished. Plat-
inum wires serving as electrical leads were spark-welded
to the sample surface. The experiments were performed
using the PPMS. Resistivity was measured employing the
standard four probe technique. The Hall voltage was
measured in the direction perpendicular to the electrical
current in a presence of magnetic field perpendicular to
2the sample surface. The data were collected reversing
the orientation of applied magnetic field, in order to sub-
tract the parasitic longitudinal magnetoresistance volt-
age component due to small misalignment of contacts.
Specific heat measurements were done by means of the
standard 2τ relaxation method of the PPMS system on
a flat polished sample (approx. 4.5 mg).
III. RESULTS AND DISCUSSION
The purity and crystallographic structure of the sam-
ple was tested by powder X-ray diffraction - see the Sup-
plemental Material. The results of specific heat measure-
ments in the vicinity of the antiferromagnetic transition
are shown in fig. 1 compared with the magnetic phase
diagram proposed by Hanasaki et al.35 based on magne-
tizatin measurements. The temperature of a transition
from paramagnetic (PM 1) to antiferromagnetic (AF 1)
phase is almost unaffected by applied magnetic field up
to ca. 4.5 T, above which the specific heat peak at the
Ne´el temperature (TN = 20 - 23 K) is suppressed and
two new peaks appear (see Fig. 1(a)). Between 5 and 7
T two peaks are seen gradually shifting towards higher
temperatures with increasing external magnetic field.
While the small change of TN with applied field is con-
sistent with the phase diagram of Hanasaki et al.35, the
transition between the different AF and PM phases (AF
1 - AF 2 and PM 1 - PM 2, see Fig. 1) could not be ob-
served within the available measurement accuracy. The
phase boundaries between paramagnetic PM 2 and ’inter-
mediate’ phases IM 1 and IM 2 seem to be in qualitative
agreement with peaks positions shifted towards higher
temperatures. A large Cp peak arising at 9 T between
25 and 27 K can likely be attributed to the field-induced
ferromagnetic transition observed previously in magneti-
zation measurements35 at slightly lower fields and tem-
peratures. These differences may be caused by the effects
of crystal structure disorder that are much larger in a
polycrystalline sample than in a single-crystal.
Detailed analysis of heating-cooling curves recorded by
the PPMS calorimeter have not revealed any discernible
distortions that should be seen in case of first order phase
transitions36. No significant peak of specific heat was
observed at TP , which is typical of CDW transition with
small lattice deformation.
Results of magnetization measurements vs. applied
field (M vs. µ0H) are presented in Fig. 2. At temper-
atures down to 60 K the sample magnetization shows
a linear behavior without hysteresis. No features are
observed in M vs. T (not shown) at TP , which is not
surprising, since the change of Pauli - Landau magnetic
components are expected to be significantly weaker than
the Curie - Weiss term from the local strong magnetic
moments. Between 60 K and the Ne´el temperature TN ,
which is slightly above 20 K, curves start to depart from
linearity and a small hysteresis loop is formed between
approximately 4 and 8 T. Below the TN two hysteresis
loops are observed - larger, between 3 and 6 T (see Fig.
2(b)) and smaller at fields up to ca. 0.2 T (see Fig. 2(c)).
The low-field hysteresis can either be attributed to a pre-
viously overlooked phase transition or to a trace amount
of ferromagnetic impurity; however lack of an additional
specific heat anomaly seems to support the latter. It is
interesting that the high-field hysteresis starts to develop
already between 40 and 30 K, well above the TN . At 10
K the curve does not saturate even at 9 T, in agreement
with previous reports37, where the saturation field at 4.2
K was found to be 9.7 or 12 T, depending on the crys-
tallographic axis.
We have used the transport measurements to explore
the influence of magnetic field and magnetic transitions
to CDW. The main panel of figure 3 shows the ther-
mal dependence of electrical resistivity of GdNiC2 mea-
sured at various magnetic fields. At high temperatures,
the zero field resistivity (ρ0) shows typical metallic be-
havior. At TP = 196 K, a clear anomaly is pronounced
as a metal - metal transition, which is characteristic for
the CDW transition in a quasi-2D material, in which the
nesting of the Fermi surface is imperfect with fragments
of FS still remaining below TP
38. At T = 20 K, which
corresponds to TN , one observes an abrupt decrease of
resistivity. This crossover is an universal feature of the
RNiC2 family and can be attributed both to the recon-
struction of the conduction bands driven by magnetoe-
lastic modification of the crystallographic structure30,31
upon a transition to the magnetically ordered state and
to the consequent destruction of CDW state resulting in
release of condensed carriers. Despite the ≃ 40% resis-
tivity drop in GdNiC2, its magnitude is notably smaller
than in SmNiC2
39. These observations are in agreement
with the X-Ray data recently collected on single crystals
by Shimomura et al.22, who have shown that, in con-
trast to complete suppression of CDW in the FM state of
SmNiC2
20,40, the Peierls instability, although weakened,
survives in the magnetically ordered state of GdNiC2.
Note that the values of ρ0 found by us are an order of
magnitude larger than in the single crystals studied by
Shimomura et al. Also, in our polycrystalline sample,
ρ0(T ) does not show any influence of the lock-in transi-
tion occurring at Tlock−in ≈ 90 K as seen in resistivity
measured along c axis of the single crystal. The polycrys-
talline nature of our sample is also responsible for a lower,
in comparison to single crystal, value of TP (although the
value of TP found by us converges with data reported by
Murase et al.30). In the metallic regime above TP , the
magnetoresistance (MR = ρ(H)−ρ0
ρ0
) is negligibly small.
Below TP , one observes a significant decrease of resistiv-
ity in the presence of magnetic fields and the MR remains
large and negative even at lowest temperatures, softening
the drop of ρ(H) in proximity of TN . An interesting ob-
servation is the occurrence of a small minimum followed
by a hump at temperatures slightly below TN in the pres-
ence of fields ranging from 5 to 7 T (see inset of figure
3). Considering the phase diagram of GdNiC2 (see fig
1), one can attribute this effect to the transition towards
3FIG. 1. (a) The dependence of specific heat Cp on temperature in applied magnetic field µ0H of 3, 5, 7, and 9 T. (b) Map
of specific heat of GdNiC2 as a function of temperature and applied magnetic field. Cp vs. T measurements at constant H
were used to construct the plot. The phase diagram proposed by Hanasaki et al.35 based on magnetization measurements is
superimposed on the experimental data (black lines).
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FIG. 2. (a) Magnetisation of GdNiC2 measured at various
temperatures as a function of H . Panels (b) and (c) show the
expanded views of hysteresis observed at high and low fields,
respectively.
an intermediate magnetic phase. This effect will be more
extensively discussed in the next paragraphs.
At temperatures TN < T < TP , the MR follows an
∼ −H2 dependence which is depicted in figure 4. This
behavior suggests that the main source of magnetoresis-
tance in this temperature interval is the Zeeman splitting
of the electronic bands at the Fermi level towards spin-up
and spin-down ones separated by ∆E = 2µBH . Theo-
retical work of Dieterich and Fulde41 predicted that a
sufficiently strong magnetic field reduces the pairing in-
teraction between electrons, lowers the CDW electronic
0 50 100 150 200 250 300
0.0
0.2
0.4
0.6
0.8
1.0
 0 T
 2 T
 4 T
 5 T
 6 T
 7 T
 8 T
 9 T
 (m
 c
m
)
T (K)
H
H
GdNiC2
10 20 30 40
0.2
0.4
0.6
0.8
 
 (m
 c
m
)
     T (K)    
FIG. 3. Thermal dependence of resistivity of GdNiC2 at var-
ious magnetic fields. Inset: expanded view of the range cor-
responding to low temperature phase transitions.
gap (∆CDW ) and suppresses the CDW ground state. As
a consequence, the Peierls temperature follows the BCS
relation with magnetic field;
TP (H)− TP (0)
TP (0)
=
γ
4
(
µBH
kBTP (0)
)2
(1)
where γ is a constant of the order of unity. When
∆CDW is much larger than µBH , the negative magne-
toresistance due to an increase of free electronic carriers
can be expressed by the formula4:
MR =
ρ(H)− ρ0
ρ0
= −
1
2
(
µBH
kBT
)2
+ 0
(
µBH
kBT
)4
(2)
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FIG. 4. Magnetoresistance of GdNiC2, as a function of mag-
netic field. Solid lines correspond to −H2 fits to the experi-
mental data. Inset: scaling of MR with eq. 2 for 30 K ≤ T ≤
180 K.
As depicted in the inset of figure 4, the magnetore-
sistance of GdNiC2 scales with −
(
µBH
kBT
)2
in the wide
temperature interval of 30 K ≤ T ≤ 180 K. This evi-
dences that Zeeman suppression of the CDW is a driving
force of large negative MR in this temperature range.
An interesting observation, is that the description of
MR with eq. 2 requires the introduction of a prefac-
tor of ≃ 30. Typically, in CDW materials this coeffi-
cient or equivalently the γ factor in eq. 1 is smaller than
unity. Good examples are the magnetoresistance scaled
by 0.25 in Li0.9Mo6O17
42 or a number of organic com-
pounds with γ < 143–47. Matos et al.47 shown that the
presence of weakly magnetic chains in (Per)2Pt(mnt)2
leading to the local increase of internal magnetic field,
enhances the CDW suppression with H . As a result one
observes the γ parameter larger in comparison with a
similar compound (Per)2Au(mnt)2 in which the magnetic
chains are absent. This effect is in some extent similar to
the case of GdNiC2. However, in contrast to the afore-
mentioned systems, where the local magnetic moments
are insignificant, in GdNiC2, the Gd
3+ ions carry a large
moment of ca. 8µB
48. The presence of such local mo-
ments produces a strong internal magnetic field acting
on neighboring Ni atoms, and that results in the large
value of magnetoresistance prefactor. Such ’transferred’
magnetic fields have been observed through Mo¨ssbauer
spectroscopy (MS) measurements in hyperfine structures
of various nonmagnetic atoms embedded in magnetic
systems49. The MS measurements on GdNiC2 at 4.2 K
have revealed a hyperfine magnetic field of 34 T acting
at Gd nuclei25,37, but no reports on Ni hyperfine fields
exist to the author’s knowledge. We also suggest, that
due to the presence of such strong magnetic moments in
GdNiC2 one can safely assume, that the enhancement
of the CDW suppression originates mostly from the spin
magnetic moments from Gd3+ and the contribution to γ
from the orbital effects, observed in (Per)2Au(mnt)2
44,
is insignificant in comparison to the influence of the spin
mechanism.
Although the magnetoresistance stands in agreement
with theory, we have found no visible modification of the
Peierls temperature in magnetic field. The shift of TP
due to Zeeman suppression of the CDW gap has been
observed only in several materials with the TP as low as
8 K or 12 K50. Since the Peierls temperature in GdNiC2
is relatively high, kBTP is two orders of magnitude larger
than µBH at our maximum field of 9 T. Then, even con-
sidering the factor γ = 30 in eq. 1, the expected TP
shift is only ≃ 1.3 K at 9 T. Such a small difference
is difficult to observe within experimental resolution for
the polycrystalline sample. Furthermore, lack of visible
deviation from the mean-field (eq. 2) scaling, including
signs of saturation, which was seen in Li0.9Mo6O17
42 due
to complete destruction of CDW at high magnetic fields
suggests, that the suppression of the charge density wave
observed in GdNiC2 is not complete for TN < T < TP ,
and the Peierls instability (at least partly) survives in the
presence of the external magnetic field of 9 T.
Figure 5 shows the magnetoresistance of GdNiC2 mea-
sured at temperatures in the vicinity and below TN . The
curve measured at T = 30 K shows −H2 behavior de-
scribed above. As temperature is lowered to 24 K, one
can observe two kinks in MR(H). First, one appears at,
roughly, 4.5 T and is accompanied by a small hysteresis;
a second one is found at ≃ 6.5 T and shows no hysteretic
behavior. Upon further decreasing the temperature, the
former term becomes sharper and dominates over the lat-
ter one. Eventually, at 10 K, MR(H) shows an abrupt
drop at fields between 4 and 6 T. At higher fields, MR
shows a further, yet much slower, decrease. Owing to the
phase diagram of GdNiC2 and our magnetization data,
we find that both anomalies correspond to the phase
transitions towards a metamagnetic phase (MM in fig
1b). Above 10 K this process occurs via the intermedi-
ate magnetic phase, which explains the existence of two
kinks in MR(H). In contrast to that, at T ≤ 10 K, the
increase of magnetic field transforms the system directly
from AF to metamagnetic phase without any interme-
diate stage, which is pronounced by a single anomaly.
This steep decrease of resistivity is reminiscent with the
behavior of magnetoresistance in NdNiC2
21, where the
CDW state surviving the transition to AF state was def-
initely suppressed by a magnetic field induced spin-flop
transition. A similar effect was observed slightly above
the Curie temperature in SmNiC2
20, where application
of magnetic field causes the transition into a ferromag-
netic state, which results in a destruction of CDW. This
suggests, that the effect observed in GdNiC2 is of the
same origin as in the compounds recalled above.
The wavevector q of the CDW modulation appears to
play a key role in the interplay between CDW and AF.
Agreement between q and the magnetic propagation vec-
tor leads to a sort of resonance, which prevents the local
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magnetic moments from breaking the pairing interaction
and, in this scenario CDW and AF orders coexist21. De-
viation from this condition leads then to breaking of the
singlet electron - hole pairs forming the CDW. Although
the magnetic structure of GdNiC2 has not been precisely
defined yet, Matsuo et al.25 proposed the propagation
vector of
[
1
2 ;
1
2 ; 0
]
. This value corresponds with the CDW
modulation vector, which becomes doubly commensurate
at Tlock−in
22. When a magnetic field induces a change
of magnetic structure this resonance becomes disturbed,
which leads to suppression of the CDW and release of
condensed carriers. One shall also consider the possibil-
ity of the electronic bands structure modification upon
the AF - MM transition. This leads to the change of
the nesting conditions and may eventually act as another
mechanism suppressing the CDW.
To support this scenario, we have followed an anal-
ysis proposed by Yamamoto et al.21 and compared the
ratio of resistivity in GdNiC2 measured at 2 K (thus
in presence of magnetic order), with and without mag-
netic field, respectively and at a temperature slightly
above the AF transition, with corresponding values ob-
tained for and NdNiC2. In GdNiC2,
ρ0T,2K
ρ0T,23K
= 0.51 and
ρ9T,2K
ρ0T,23K
= 0.18 21. These quantities parallel relevant ratios
for NdNiC2: in the presence of AF, partially suppress-
ing CDW:
R0T,5K
R0T,20K
≃ 0.4 and
R9T,5K
R0T,20K
≃ 0.16 at the same
temperature, albeit in the presence of a magnetic field in
which the CDW is completely suppressed. To compare,
in SmNiC2
39,40, where the FM order entirely destroys the
CDW, the ratio R5K
R20K
≃ 0.1. These results are consistent
with the scenario of partial destruction of the CDW in the
AF state of GdNiC2 and the further suppression of the
Peierls instability with increasing magnetic field, which
drives the metamagnetic crossover. We emphasize that,
although this comparison suggests a strong suppression
of the Peierls instability in the MM state, X-Ray diffuse
scattering experiment showing the absence of satellite re-
flections is required to deliver unambiguous evidence of
complete CDW destruction.
Due to polycrystalline nature of our samples, we were
unable to explore the thermal and magnetic field evolu-
tion of CDW satellite peaks via X-Ray diffuse scatter-
ing. Instead, we have conducted a study of the Hall ef-
fect to complement the magnetoresistance data. Figure
6 shows the thermal dependence of the Hall resistivity
normalized by magnetic field (
ρxy
µ0H
) measured at various
magnetic fields. Above TP ,
ρxy
µ0H
is almost temperature
independent. At the Peierls temperature one observes a
decrease of Hall resistivity due to condensation of part of
the electronic carriers into the CDW state. The lock - in
transition is pronounced as an inflection in the
ρxy
µ0H
(T )
curve. Note that, as T approaches TN , one observes an
increase of
ρxy
µ0H
, which is significantly enhanced at strong
magnetic fields. Similar behaviors have been reported at
6TP and TC of SmNiC2
51, corresponding to formation and
suppression of the CDW, respectively. Relating the in-
crease of Hall resistivity at T → TP exclusively to the
release of free carriers due to destruction of the CDW
by AF order would be too far a simplification. In ma-
terials exhibiting significant magnetic ordering, the Hall
resistance consists of two components related to external
magnetic field and magnetization respectively52:
ρxy = R0µ0H + 4piRSM (3)
R0 is the ordinary Hall coefficient, which for a single
band system, is a direct measure of electronic concen-
tration n (R0 =
1
en
). Rs represents the anomalous Hall
effect associated with skew and side jump scattering. The
separation of those parameters is not straightforward and
usually requires measurements in magnetic fields strong
enough to observe saturation of M(H)53–55, which in an
antiferromagnetic metal can be as large as tens of Teslas.
Considering the M(H) dependence, we can propose at
least a qualitative discussion of the evolution of R0 (thus
of n) as a function of H .
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FIG. 6. Hall coefficient of GdNiC2 vs temperature at var-
ious fields. Arrows indicate characteristic phase transitions
temperatures.
Firstly, we have followed the Hall resistance as a func-
tion of H for T ≥ 60 K. The idea is that in this tempera-
ture range the magnetization is a linear function of mag-
netic field. Hence, the anomalous Hall resistance term is
proportional to H as well, and any departure from lin-
earity of ρxy(H) is a fingerprint of some modification of
free carrier concentration. Figure 7 shows the Hall resis-
tivity as a function of magnetic field for T ≥ 60 K. At
200 K, thus above TP where GdNiC2 exhibits ordinary
metallic character, the Hall resistivity shows a classical
linear dependence of H . At temperatures below TP , one
observes a clear deviation from this linear scaling. This
effect becomes more pronounced as T decreases and H
increases. This indicates the increase of free electronic
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200 K
FIG. 7. Hall resistance of GdNiC2 as a function of H for var-
ious temperatures above 60 K. Solid lines show the extended
fits to the linear parts of the curves. For clarity, the curves
have been vertically shifted.
concentration and is consistent with the negative Zee-
man magnetoresistance due to partial release of CDW
condensed electrons, observed in this temperature range.
-0.8
-0.4
0.0
-4
-2
0
0 1 2 3 4 5 6 7 8 9
2
4
6
T = 20 KM
R
xy
 (1
0-
8
m
)
M
 (
B/
f.u
.)
0H (T)
FIG. 8. Comparison of magnetoresistance, Hall resistivity
and magnetization of GdNiC2 at T = 20 K. Arrows in the
upper and lower panels show the direction of the magnetic
field sweep.
Figures 8 and 9 compare of magnetoresistance, Hall
resistivity and magnetization of GdNiC2 measured at 20
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FIG. 10. Hall resistivity of GdNiC2 measured at 10 K (black
squares) and ρxy after subtraction of the estimated anomalous
component (red circles) - see text for details
and 10 K, respectively. In both cases, at fields up to 3.5
T, the Hall resistance follows a linear dependence on H .
At 4 T, there is an upturn of ρxy(H) concomitant with a
decrease of resistance and increase of magnetization dis-
cussed in previous paragraphs. At 20 K, the second kink
observed in MR andM is also reflected in ρxy and is pro-
nounced as an upturn of Hall resistivity. The departure
of ρxy from its linear field dependence show large simi-
larities with the data collected at T ≥ 60 K (see figure
7), where the carrier concentration is increased due to
partial suppression of the CDW. Nevertheless, to avoid
overinterpretation of this result one has to analyze the
data also in respect to the anomalous part of the Hall
effect.
Due to the complicated shapes of ρxy(H) and M(H),
the separation of ordinary and anomalous components
of the Hall resistance requires several crude assumptions,
which cause the approximate nature of the following anal-
ysis. Firstly, we assume that RS does not change appre-
ciably across the observed magnetic phase transitions.
A second assumption is that at high fields R0µ0H ≪
4piRSM . Then, equation 3 reduces to ρxy = 4piRSM .
The anomalous Hall coefficient RS was evaluated from
a linear fit (not shown here) to ρxy(M) measured at 10
K. Then, the anomalous component was subtracted from
the measured ρxy(H). The result is shown in fig. 10. A
clear deviation of this curve from a linear function of H
suggests the increase of the carrier concentration at field
stronger than 4 T. This supports the scenario of partial
CDW destruction due to a magnetic transition.
IV. CONCLUSIONS
We have studied the specific heat, magnetic, mag-
netotransport and galvanomagnetic properties of
polycrystalline GdNiC2. In the absence of antiferro-
magnetic order, above TN , we observe a strong negative
magnetoresistance due to Zeeman splitting of conduc-
tion bands and partial suppression of the CDW. This
result is confirmed by the increase of electronic carrier
concentration revealed by Hall measurements. The
presence of large local magnetic moments of Gd3+ ions is
presumably responsible for the anomalously strong mag-
netic field dependence of magnetoresistance. In order
to investigate this problem more deeply, a measurement
of local magnetic field, especially acting on Ni atoms,
should be performed using a local-probe technique, like
Mo¨ssbauer spectroscopy. At temperatures below TN , we
observe a significant decrease of resistance as magnetic
field drives the crossover from aniferromagnetic to
metamagnetic order. We suggest that the evolution
of the magnetic propagation vector upon the MM
transition distorts the resonance between AF magnetic
order and doubly commensurate CDW. As a result
the electron - hole pairing interaction is substantially
weakened. This, together with possible modification of
the Fermi surface nesting conditions, results in strong
suppression of the charge density wave instability in
GdNiC2 and a prominent release of electronic carriers,
which we confirm by magnetoresistance and Hall effect
measurements. We also suggest, that an X-Ray study
of structural modulation response to the application of
magnetic fields performed on a single crystal is necessary
8to investigate further the behavior of the CDW ground
state in this strongly magnetic system.
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